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LIST OF PENDING CLAIMS DEC 2 0 2007 

Claim 1 (currently amended): A method of separating a first sample comprising nucleic 
acids, the method comprising: 

providing a matrix that is essentially free of denaturing agents; 

subjecting the nucleic aoida to o firot raising a temperature of m a first portion of the 
matrix to at least about 80 °C r and subjecting the nucleic ooido to q aooond temperature oufficiont 
to create a temporal gradient in tho first portion ; 

subjecting the nucleic acids to electrophoresis through at least the first portion of the 
matrix while the temperature of the first portion is at least about 80 °C , wherein tho duration of 
tho temporal tomporature grodiom approximates a migration rate of tho nucloio acidg through the 
first porti eft ; and 

deliberately cooling a second portion of the matnx to less than about 30 "C, the nucleic 
acids migrating through the second portion after they have first migrated through the first 
portion. 

Claim 2 (original): The method of claim I, wherein the first portion of the matrix is 
raised to a temperature between 80 °C - 90 °C. 

Claim 3 (original): The method of claim I, wherein the matrix comprises at least one 
random, linear copolymer comprising a first comonomer of acrylamide and at least one 
secondary comonomer. 

Claim 4 (original): The method of claim ) , wherein the second portion of the matrix is 
cooled to less than about 25 °C. 

Claim 5 (original): The method of claim 1, wherein the matrix is completely free of 
denaturing agents. 
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Claim 6 (previously presented): . The method of claim 1, further comprising 
subjecting a second sample of nucleic acids to electrophoresis within the same matrix, after the 
first sample has been electrophorcsed. 

Claim 7 (original): The method of claim 6, comprising subjecting a total of at least 25 
additional samples of nucleic acids, one at a time, without replacing the matrix. 

Claim 8 (previously presented): The method of claim 7, wherein the temperature of 
at least a portion of the polymer matrix in which the second sample is electrophoresed is at least 
about 80 °C. 

Claim 9 (currently amended): A method of separating a first sample comprising nucleic 
acids, the method comprising: 

subjecting the nucleic acids to electrophoresis a firat tcmpomturo in at leapt a portion of 
using a matrix that is essentially free of denaturants, the matrix having at least one random, linear 
copolymer comprising a first comonomer of acrylamide and at least one secondary comonomer. 
wherein a temperatu re of at least a portion of the matrix is at least about 80 °C. t 

subjecting the nucleic aoida to a gooond t e mperature aufficient to creato a temporal 
gradient in at leapt a portion of the matrix; 

subjecting the nucleic aoids to eloetrophoroBip uoing said matrix, wherein the duration of 
the temporal temperature gradient opproximatoo a migration rate of the nucleic acids through the 
first portioH r 

Claim 10 (original): The method of claim 9, wherein the comonomers are randomly 
distributed along the copolymer, and wherein the at least one secondary comonomer is selected 
from the group consisting of vinyl monomers, monomers of acrylamide derivatives, monomers of 
acryloyl derivatives, monomers of acrylic acid derivatives, monomers of polyoxides, monomers 
of polysilanes, monomers of polyethers, monomers of derivatized polyethylene glycols, 
monomers of cellulose compounds, or mixtures thereof, each having between 2-24 carbon atoms. 
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Claim 11 (original): The method of claim 9, wherein the at least one secondary 
comonomer is N,N-dimethylacrylamidc monomer. 

Claim 12 (original): The method of claim 11, wherein the polymer is a copolymer 
polymerized using about a 1:1 ratio of acrylamide and N,N-dimethylacrylamide monomer. 

Claim 13 (currently amended): A method of sequencing a sample comprising nucleic 
acids, comprising: 

providing a matrix that is essentially free of denaturing agents, the matrix having at least 
one random, linear copolymer comprising about a 1:1 ratio of acrylamide and N,N- 
dimethylacrylamide monomer, and a buffer having a pH of at least about 8 . a temperature of at 
least a port ion of the matrix being at least about 80 °C ; 

oubjocting the nucleic acids to a firot temperature in at leaot a first portion of tho matrix, 
aa d subjecting the nucleic ooidG to a aocond temperature oufficiont to oroate a temporal gradient 
in ot least tho firot portion; 

subjecting the nucleic acids to electrophoresis through said matrix, whoroin tho duration 
of tho temporal temperature gradient approximatoo q migration rate of tho nucleio acido through 
th e firot portion of the matrix ; and 

prior to detecting the nucleic acids, deliberately cooling a second portion of the matrix to 
less than about 25 'C, the second portion of the matrix receiving nucleic acids from the heated 
portion of the matrix. 

Claim 14 (currently amended): A method of separating a plurality of samples of 
biological compounds, comprising: 

providing a matrix that is essentially free of denaturing agents; 

subjecting a first sample to electrophoresis through said matrix, the first sample 
comprising nucleic acids, and wherein a temperature of a first portion of the matrix is sufficient 
to substantially denature the nucleic acids; 7 and ^heroin a second tompn m him of the dm puUiu u 
of tho matrix io oufficicnt t n r ^nto a temporal gradient in paid firot portion; a n d 
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wherein tho duration of the temporal temporatur e gradi e nt approximat e s a migration rate 
of the first sampl e through the firot portion of th e matrix; 

subjecting a second sample to electrophoresis in a separate step but through the same 
matrix, the second sample comprising a complex of at least two biological compounds. 

Claim 15 (original): The method of claim 14, wherein the temperature is from about 80 
°C to about 99 °C. 

Claim 16 (original): The method of claim 15, wherein the temperature is from about 80 
°C to about 90 °C. 

Claim 17 (original): The method of claim 15, further comprising 

deliberately cooling a second portion of the matrix to less than about 30 °C, the first and 

second samples migrating through the second portion after each has first migrated through the 

first portion. 

Claim 18 (original): The method of claim 17, wherein the second portion of the matrix 
is cooled to less than about 25 °C. 

Claim 19 (original); The method of claim 15, wherein the complex comprises at least 
one of a nucleic acid-protein complex and a protein-protein complex. 

Claim 20 (new): A method of separating a first sample comprising nucleic acids, the 
method comprising: 

providing a matrix that is essentially free of denaturing agents; 
raising a temperature of a first portion of the matrix to at least about 80 °C; 
subjecting the nucleic acids to electrophoresis through at least the first portion of the 
matrix while the temperature of the first portion is at least about 80 0 C; 

deliberately cooling a second portion of the matrix to less than about 30 °C; and 
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providing a detection portion of the matrix disposed downstream of the second portion, 
the nucleic acids migrating through the second portion after they have first migrated through the 
first portion and before they have migrated through the detection portion. 

Claim 21 (new): A method of separating a first sample comprising nucleic acids, the 
method comprising: 

subjecting the nucleic acids to electrophoresis using a matrix that is essentially free of 
denaturants, the matrix having at least one random, linear copolymer comprising a first 
comonomer of acrylamide and at least one secondary comonomer, wherein a temperature of a 
first portion of the matrix is at least about 80 °C; 

deliberately cooling a second portion of the matrix to less than about 30 °C; and 
providing a detection portion of the matrix disposed downstream of the second portion, 
the nucleic acids migrating through the second portion after they have first migrated through the 
first portion and before they have migrated through the detection portion. 

Claim 22 (new): A method of separating a plurality of samples of biological 
compounds, comprising: 

providing a matrix that is essentially free of denaturing agents; 

subjecting a first sample to electrophoresis through said matrix, the first sample 
comprising nucleic acids, and wherein a temperature of a first portion of the matrix is sufficient 
to substantially denature the nucleic acids; 

subjecting a second sample to electrophoresis in a separate step but through the same 
matrix, the second sample comprising a complex of at least two biological compounds; 

deliberately cooling a second portion of the matrix to less than about 30 °C; and 

providing a detection portion of the matrix disposed downstream of the second portion, 
the first and second samples migrating through the second portion after each has first migrated 
through the first portion and before each has migrated through the detection portion, 
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